Effect of sugars-addition on the survival of vitrified bovine blastocysts produced in vitro.
We investigated the effect of addition of sugars to a vitrification solution on the survival rate of bovine blastocysts produced in vitro. In vitro-matured (IVM) and in vitro-fertilized (IVF) bovine Day-6 to Day-8 bovine blastocysts were classified into 3 developmental stages: early blastocysts, blastocysts and expanded blastocysts. The blastocysts were cryopreserved in 1 of 3 vitrification solutions: 1) 25% glycerol25% ethylene glycol (GE); 2) 20% glycerol20% ethylene glycol3/4 M sucrose (GES); and 3) 20% glycerol20% ethylene glycol3/8 M sucrose3/8 M dextrose (GESD). The basic solution was Dulbecco's PBS supplemented with 20% of fetal calf serum. Embryos were exposed to each vitrification solution in 3 steps, and after loading into 0.25-ml straws, were plunged into liquid nitrogen. After warming in water bath at 20 degrees C, cryoprotectants were diluted in 1/2 M and 1/4 M sucrose each for 5 min. Equilibration and dilution procedure except warming were conducted at room temperature (23 to 27 degrees C). After dilution, the embryos were cultured in Ham's F10 medium0.1 mM beta-mercaptoethanol20% fetal calf serum. Survival rates of embryos at 48 h of incubation of each of the 3 developmental stages (early blastocysts, blastocysts and expanded blastocysts) exposed to the 3 types of the vitrification solutions (GE, GES and GESD) were 23.5, 33.3, 65.8% (early blastocysts, blastocysts and expanded blastocysts respectively) in GE, 55.6, 71.9, 90.5% in GES and 84.6, 83.3, 95.8% in GESD respectively. These results indicate that a mixture of 25% glycerol25% ethylene glycol is not suitable for vitrification of early bovine blastocysts; however, addition of sugars to the solution significantly (P<0.01) improved the survival rate of the vitrified blastocysts, independently of their stage of development.